Parent-infant interaction is known to be influenced bidirectionally by parent and infant characteristics. However, it is unclear whether infant temperament affects parents' neural responses to infant stimuli. 85 infants (6-12 months) were filmed in distress-eliciting tasks, which were coded for infants' negative affect. Mothers' re- 
| INTRODUC TI ON
Caring for infants is a complex task that requires coordination of a number of cognitive processes, including attention, motivation, empathy, and executive function (Bornstein, Arterberry, & Mash, 2013; Swain, 2011) . Given that parenting an infant is both extremely challenging and of great evolutionary importance, it is fitting that researchers should seek to examine the perceptual and neurobiological features of parenting cognition and behavior. Indeed, a growing body of literature has characterized parents' typical neurobiological responses to infant stimuli (Grasso, Moser, Dozier, & Simons, 2009; Pechtel, Murray, Brumariu, & Lyons-Ruth, 2013; Swain, Lorberbaum, Kose, & Strathearn, 2007) . However, few studies have examined the contribution of infant factors, such as temperament, to parents' neural responses to infant stimuli, despite evidence that infant temperament is associated with numerous aspects of parenting such as parental self-efficacy and sensitivity (Crockenberg & Acredolo, 1983; Ghera, Hane, Malesa, & Fox, 2006; Leerkes & Crockenberg, 2003; Manczak et al., 2016; Teti & Gelfand, 1991) . Examining the extent to which infant temperament is associated with parents' neural responses to infant cues may enhance our understanding of bidirectional mechanistic links between infant characteristics and optimal parenting.
| Parental neural responses to infant stimuli
A number of functional magnetic resonance imaging (fMRI) and event-related potential (ERP) researchers in recent years have focused on identifying parents' neural response to their own infant (e.g., Barrett et al., 2012; Grasso et al., 2009; Pechtel et al., 2013; Swain et al., 2007) . Several ERP studies, which time-lock electrical activity generated by the brain to the presentation of stimuli, have compared parents' responses to their own child and other children (Bornstein et al., 2013; Doi & Shinohara, 2012; Grasso et al., 2009) . Results from these studies indicate that parents show increased positivity in the late positive potential (LPP) and P300 ERP components, following presentation of photos of their own child compared to other children and adults. The LPP is a prolonged positivity measured at parietal electrode sites that occurs from approximately 300-1,000 ms poststimulus. The P300, similarly, is a positive deflection measured at parietal sites that occurs approximately 300 ms poststimulus. Although both the LPP and P300 are thought to reflect attentional control, stimulus evaluation, and emotional arousal, evidence suggests that the LPP may be especially sensitive to motivational salience and biological relevance of stimuli (Hajcak, Jackson, Ferri, & Weinberg, 2016) . More specifically, evidence suggests that individuals both attend more selectively to information that is affectively intense or emotionally meaningful and process such stimuli more efficiently while competing neural activity is dampened, contributing to an enhanced LPP (Brown, van Steenbergen, Band, de Rover, & Nieuwenhuis, 2012; Schupp, Junghöfer, Öhman, et al., 2004; Schupp, Markus, Weike, & Hamm, 2003) .
Given the innately personal and irreplaceable nature of one's relationship with their own infant, it is hardly surprising that own-infant photos would induce greater selective attention and modulate stronger LPP responses than other infants' photos. The LPP is therefore of special interest as an index of parental emotional attention to own-infant stimuli.
These ERP findings showing enhanced emotional attention to own infant stimuli fit well within the more comprehensive fMRI literature on parental brain responses. fMRI studies have indicated that parents show increased activation in the mesolimbic dopamine system when presented with photos or videos of their own child, compared to other children (Atzil, Hendler, & Feldman, 2011; Pechtel et al., 2013; Rilling & Young, 2014) . As this circuitry is highly implicated in reward sensitivity, such findings indicate that the mesolimbic dopamine system may be recruited in perceiving own-infant information as rewarding, which may also account in part for increased LPP and P300 responses to own-child photos. While reward-linked brain activity in response to own-child stimuli may be affected by hormonal changes associated with pregnancy and childbirth, it also likely develops through experience, particularly reciprocal, rewarding interactions between parents and children (Bornstein et al., 2013; Parsons, Stark, Young, Stein, & Kringelbach, 2013; Rilling & Young, 2014) . Indeed, previous ERP research suggests that a more positive perception of the parent-child relationship is associated with increased P300 positivity following own-child stimuli (Grasso et al., 2009 ).
| Effects of temperament on parenting
Researchers have long recognized that children's temperament both shapes and is shaped by the actions of caregivers (Milliones, 1978; Putnam, Sanson, & Rothbart, 2002) . Early evidence for this bidirectional relationship came from a number of longitudinal and experimental studies demonstrating that children's behavior and affect often influence parental behavior, rather than vice versa (Beckwith, 1972; Bell, 1968; Osofsky & O'Connell, 1972; Thomas & Chess, 1977) . Several more recent longitudinal studies highlight the effects of child characteristics on parenting quality as well. For example, Bridgett et al. (2009) found that decreased infant regulatory capacity significantly predicts negative parenting practices over time. Miner & Clarke-Stewart (2008) similarly found that the association between parenting and externalizing problems in middle childhood was bidirectional. Other research has indicated that difficult infant temperament contributes to risk for postpartum depression (Cutrona & Troutman, 1986 ) and decreased parental selfefficacy (Leerkes & Crockenberg, 2002) . Finally, there is evidence that the interaction between infant temperament and parenting practices over time together predict a number of child outcomes, including academic achievement and social skills (Dopkins, Gallagher, & Kelley, 2008) .
Taken together, these findings provide robust evidence that parent-child interaction is influenced bidirectionally by parent and child qualities. However, to date most ERP research on parents' neural response to child stimuli has only established links between ERPs and parental factors, such as parents' sociodemographic risk (Bernard, Simons, & Dozier, 2015) , reflective functioning capacity (Rutherford, Maupin, Landi, Potenza, & Mayes, 2017) , depressive symptoms (Noll, Mayes, & Rutherford, 2012; Rodrigo et al., 2011; Rutherford, Graber, & Mayes, 2016) , and neglectful parenting (Rodrigo et al., 2011) . Examining the contribution of infant temperament to parents' neurobiology can add to our understanding of factors affecting the parent-child relationship.
| Temperament and methodological considerations
Most of what is known about child temperament comes from parent reports (Lo, Vroman, & Durbin, 2015) . However, a number of studies comparing parent-report approaches with observational approaches for assessing infant temperament find only modest correlations (Bates & Bayles, 1984; Hane, Fox, Polak-toste, Ghera, & Guner, 2006; Majdandžić & van den Boom, 2007; Seifer, Sameroff, Barrett, & Krafchuk, 1994) . Given evidence that maternal reports of infant temperament are associated with maternal factors such as personality, mental illness, socioeconomic status, perceived stress, and life history, some researchers believe that the discrepancy between mother-report and observational approaches reflects parents' subjective evaluation of infant temperament (Chilcoat & Breslau, 1997; Christensen, Margolin, & Sullaway, 1992; Crockenberg & Acredolo, 1983; Duhig, Renk, Epstein, & Phares, 2000; Gartstein, Bridgett, Dishion, & Kaufman, 2009; Ghera et al., 2006; Leerkes & Crockenberg, 2003) . Although methodological differences may account for the discrepancies between parent-report and observation of infant temperament (e.g., length of observation, context of observation), such discrepancies have also been found under conditions designed to maximize convergence, such as when mothers and researchers rate exactly the same sample of child behavior (Durbin & Wilson, 2012) . It is also important to note that laboratory observations, too, may be inaccurate (Rothbart & Bates, 1998; Hane et al., 2006) , and rather than being seen as a gold standard should function instead as a different source of information that may be less related to parent factors. The recommended approach for studying temperament is therefore to use multiple methods of assessment (Lo et al., 2015; Kraemer et al., 2003) . The current study sought to examine the association between each index of infant temperament and parents' neural responses to infant stimuli.
| The present study
The purpose of the current study was to examine associations between laboratory observations of infant negative affect, mother reports of infant negative affect, and parental brain activity following presentation of own-infant stimuli (specifically, the LPP ERP component to own-vs. other-infant stimuli). Given that previous research has shown that more positive perceptions of the parentchild relationship are associated with an enhanced LPP to own child (Grasso et al., 2009) , we predicted that greater infant negative affect in general would be associated with a smaller difference in the LPP between own infant and other infants. Furthermore, given that parents' reports of infant temperament are likely to be affected by parent factors such as life history, emotion, and sociodemographic risk that are also known to affect neural response to infant information (Bernard et al., 2015; Rodrigo et al., 2011) , we predicted that parents' reports of infant temperament would be stronger predictors of the LPP to own infant than researcher ratings of infant negative affect.
| ME THODS

| Participants
One hundred mothers and their 6-to 12-month-old infants were recruited for the current study from a large East Coast university community and surrounding area. Five participants dropped out of the study prior to completing the EEG assessment. An additional 10 participants were excluded due to unusable ERP data, as described below, leaving a final sample of 85 participants. The analytic sample was relatively diverse, with 21.2% low income (i.e., income-to-needs ratio <1.5), 38.8% ethnic minority, and 13% single parents. Demographic data for the sample are provided in Table 1 .
| Procedure
| Home and laboratory visits
Mothers were consented to the current study during a home visit.
Infants were video recorded during two distress-eliciting tasks.
Following distress tasks, mothers completed demographic and infant behavior questionnaires. Researchers also photographed the infant during the home visit for use during the laboratory EEG task.
During the laboratory visit (approximately 2-4 weeks later), mothers' EEG activity was recorded while they viewed pictures of their own and other infants. Upon entering the laboratory, research staff explained the procedure, positioned the electrode cap, and prepared electrode sites using conductive gel to minimize impedance.
| Measures
| Researcher-coded negative affect
During the initial home visit, infants completed two distress-eliciting tasks, adapted from Goldsmith and Rothbart (1996) . First, researchers gently immobilized infants' forearms by placing their hands over the infants' arms for approximately 2 min while infants were buckled into a reclining car seat. Second, mothers were asked to undress their infant down to their diaper, assist the researcher in measuring the infant's heel-crown length using an infantometer (requiring holding the infant in place for approximately 30 s), and place infants onto a digital infant scale for approximately 30 s. Both distress tasks were designed to elicit infant negative affect in ways that are similar to routine caregiving activities, and have been used in previous research (Leerkes, 2011; Leerkes & Crockenberg, 2003; Parade & Leerkes, 2008; Van Schagen Johnson et al., 2016) . Between distress tasks, mothers were told they could interact with their infant however they wished.
Distress tasks were coded for infant negative affect using procedures outlined by Van Schagen Johnson et al. (2016) and adapted from Braungart-Rieker and Stifter (1996) . Specifically, tasks were broken into 15-s epochs, each of which was scored for negative affect on a 4-point scale, with 0 indicating no negative affect and 3 indicating strong negative affect. Half-point ratings were utilized (i.e., 1.5). Negative affect scores were based on the intensity and duration of infants' facial expressions, body tension, body movement, TA B L E 1 Demographic information of study participants (n = 85) and vocalizations. All tapes were double-coded by independent researchers, and inter-rater reliability was good (ICC = 0.97, p < 0.001).
Each rater's negative affect scores were averaged across tasks and then averaged across raters to form an overall negative affect composite measure. Researcher-coded negative affect scores ranged between 0 and 2.75 (M = 0.96, SD = 0.71). 57.6% of infants' coded affect scores fell between 0 and 1; 29.5% of infants' coded affect scores fell between 1 and 2; and 10.6% of infants' coded affect scores fell between 2 and 3. Skewness and kurtosis for coded affect were within the range of what is expected for normally distributed data (±1; skewness = 0.83, kurtosis = −0.06).
| Mother-reported negative affect
Mothers 
| LPP response
ERP data were recorded from a 32-channel BrainVision actiCAP with Ag/AgCl active electrodes and an actiCHamp amplifier. Continuous EEG was recorded using BrainVision Recorder Software at a 500-Hz sampling rate.
Procedures for the ERP task followed those used by Bick, Dozier, Bernard, Grasso, and Simons, (2013) . Stimuli included own, familiarized, and unfamiliar infant images. The home visit infant photograph was used as own-infant image. The affective expression of infants in home visit photographs varied from smiling to neutral: 22 infants had smiling expressions and 62 infants had neutral expressions.
Stimuli for familiarized and unfamiliar infants were matched to the own infant by sex, race, and facial expression. Photographs were modified using Adobe Photoshop to show a close-up of the child's face, insert a black background, remove color, and standardize the image. Neither coded nor reported infant affect was significantly associated with infants' affective expressions in the home visit photographs (coded affect: p = 0.18; reported affect: p = 0.67).
Mothers became familiarized with the image of the infant selected as the "familiarized" stimulus by answering a series of questions about the infant's attributes (e.g., amount of hair, roundness of face). Following familiarization training, all mothers correctly identified the infant's face to which they were familiarized. For the test trials, mothers passively viewed the picture of their own infant, the familiarized infant, and an unfamiliar infant. Each picture was presented between 25 and 27 times in a random order, for a total of 77 trials. Stimuli were displayed for 2000 ms in the center of the computer screen with an intertrial interval of 1,500 ms.
ERPs were processed using BrainVision Analyzer 2.1. Data were referenced to the TP9 and TP10 electrodes. Data were then filtered with a Butterworth filter with a low cutoff of 0.1 Hz and a high cutoff of 30 Hz. Ocular correction was performed using the algorithm defined by Gratton, Coles, and Donchin (1983) . Data were baseline 
| Covariates
As both sociodemographic risk and maternal depression have been linked to maternal neural response to infant stimuli (Bernard et al., 2015; Noll et al., 2012; Rutherford et al., 2016) , we examined sociodemographic risk and maternal depression as possible covariates.
Specifically, the sociodemographic risk score was a total of the following dichotomously coded risk variables: low income (incometo-needs ratio < 1.5), ethnic minority status, single parenthood, and low education (less than college). Composite risk score values ranged from 0 to 4 (M = 1.12, SD = 1.28). This method of measuring composite risk has been used in similar research studies (Bernard et al., 2015) . Maternal depression was assessed using the Center for Epidemiological Studies-Depression scale (CES-D; Radloff, 1977) , which demonstrates good internal consistency and convergent validity (Thombs et al., 2008) . Depression scores ranged from 0 to 43 (M = 8.95, SD = 7.81). Infant sex and maternal age were also examined as possible covariates.
| RE SULTS
| Preliminary analyses
| ERP analyses
Following ERP processing, scalp topography plots for the grand average of activity for each stimulus type were created in BrainVision Analyzer 2.1. LPP modulation for all three stimulus types was observed to be largest at electrode Pz. This is consistent with previous research utilizing Pz for measuring the LPP (Bernard et al., 2015; Hajcak & Nieuwenhuis, 2006; Moser, Huppert, Duval, & Simons, 2008) . The LPP was then scored as the mean amplitude at electrode
Pz following each stimulus (own, familiarized, unfamiliar) from 300 to 1,000 ms poststimulus.
Prior to primary analyses, ERP data were examined for quality and overall trends. Automatic artifact rejection properties and ERP waveforms were visually inspected by a trained research assistant, resulting in 10 participants being excluded due to high percentages of unusable data. All remaining participants had less than 50% of data marked as "bad" in automatic artifact rejection and waveforms that passed visual
inspection. An average of 25.8, 25.4, and 25.6 trials were included for own, familiar, and unfamiliar infant stimuli, respectively.
Early (300-600 ms) and late (600-1,000 ms) LPP windows were examined. The LPP to own-infant stimuli was significantly greater than the LPP to both familiarized-and unfamiliar-infant stimuli in both time windows (Early: F (2,168) = 66.97, p <.001; Late: 
| Own-familiar LPP difference
The difference in the LPP between own and familiarized infant stimuli (which we will refer to as the own-familiar LPP difference) was operationalized as the residualized difference score obtained by regressing the own-infant LPP on the familiarized-infant LPP.
Using ERP difference scores, rather than ERP responses in each condition separately, is thought to be more effective at isolating the phenomenon of interest from other overlapping processes (Kappenman & Luck, 2012) . A residualized difference score was chosen over a simple difference score due to evidence that residualized difference scores may be more effective at capturing unique measures of each condition, compared to simple difference scores (Meyer, Lerner, De Los Reyes, & Laird, 2017) . Familiarizedinfant LPP was chosen as a comparison to own-infant LPP rather than an average of familiarized and unfamiliarized conditions in order to ensure that the same number of trials was being compared. Higher positive difference score values indicated a larger LPP response to own-versus familiarized-infant stimuli. The magnitude of the own-familiar LPP difference did not differ between mothers whose infants were smiling versus mothers whose infants had neutral expressions. It also did not significantly differ between early and late time windows (F (1,84) = 0.00, p = 0.99). The full LPP window (300-1,000 ms) was used for all analyses.
| Own-familiar N200 difference
In addition to the LPP, we observed a negative deflection between 200 and 300 ms in the plotted waveforms at electrode Pz, which is consistent with the N200 ERP component. This component is thought to reflect early executive cognitive control functions and is frequently elicited during oddball or classification tasks in which rare and frequent stimuli are presented (Patel & Azzam, 2005) .
There is evidence that early ERP components, such as the N200, may be sensitive to the emotional valence of the stimuli (Brown et al., 2012) , and other studies examining parents' neural responses to own-child information have examined the N200 (Grasso et al., 2009 ). Therefore, we measured the N200 in order to examine whether it may be explaining any associations between the LPP and infant negative affect. The N200 was measured by detecting negative-going peaks between 200 and 300 ms at electrode Pz and extracting the mean activity within ±2 sampling points surrounding the peak. A residualized difference score was obtained by regressing the own-infant N200 on the familiarized-infant N200. This residualized difference (which we will refer to as the own-familiar N200 difference) was examined as a possible covariate in subsequent analyses.
| Covariates
We examined bivariate correlations between predictor and outcome variables and covariates. As seen in Table 2 , the own-familiar N200 difference and the own-familiar LPP difference were significantly correlated (r = 0.41, p < 0.001). Therefore, the own-familiar N200 difference was controlled for in subsequent analyses. There were no significant correlations between other predictor or outcome variables (i.e., researcher-coded negative affect, mother-reported negative affect, and the own-familiar LPP difference) and covariates (i.e., maternal depression, cumulative risk, infant sex, and maternal age).
The own-familiar N200 was also not significantly correlated with any other covariates. Maternal depression, cumulative risk, infant sex, and maternal age were therefore not included in subsequent analyses.
| Primary analyses
We then conducted hierarchical multiple regression analyses to test the hypothesis that increased mother-reported and researchercoded infant negative affect would predict a reduced own-familiar LPP difference. Coded negative affect was entered as a predictor of the own-familiar LPP difference in Model 1, controlling for the own-familiar N200 difference. Then, reported negative affect was added as a predictor in Model 2 in order to examine whether it explained significantly more variance in the own-familiar LPP than coded negative affect. It is important to note that, given the high correlation between the own-familiar LPP difference and the ownfamiliar N200 difference (r = 0.41), we expected both models to be significant. Model 1 accounted for 17.3% of the variance in the ownfamiliar LPP difference (p < 0.001), with only the own-familiar N200 difference significantly predicting the own-familiar LPP difference.
Model 2 explained an additional 7.0% of the variance in the own-familiar LPP difference, with reported negative affect emerging as a significant predictor of the own-familiar LPP difference (p = 0.008) (Table 3 ). Reported negative affect was negatively associated with the own-familiar LPP difference. This finding indicates that mothers who reported higher infant negative affect demonstrated a smaller difference in LPP response to own versus familiarized infant stimuli than mothers who reported lower infant negative affect, controlling for differences in early executive cognitive processes (i.e., the ownfamiliar N200) (see Figure 1) .
| Secondary analyses
Next, we conducted two multiple regressions in order to probe the effect further. First, we entered mother-reported negative affect and researcher-coded negative affect as predictors of the own-infant LPP, controlling for the own-infant N200. Mother-re- Regression results for the own-infant LPP and the familiarized-infant LPP are reported in Table 4 . These results indicate that the significant association between mother-reported infant negative affect and the own-familiar LPP difference is driven specifically by mothers' LPP to their own infant.
| D ISCUSS I ON
Results from the present study indicated that infant negative affect was associated with maternal brain responses to own-infant stimuli. More specifically, mothers who reported higher infant negative affect had smaller own-familiar LPP differences than mothers who reported lower infant negative affect. The association between mother-reported negative affect and the magnitude of the own-familiar LPP difference was driven by variability in own-infant LPP responses, such that mothers who reported higher infant negative affect had an attenuated own-infant LPP. Researcher-coded infant negative affect was not associated with mothers' LPP responses.
These results were observed when controlling for earlier executive cognitive processes, as indexed by the N200. Note. **p < 0.01. Significant values are highlighted in bold. Attenuated maternal reward sensitivity may be a mechanism that affects dyadic interaction, infant negative affect, and the LPP. In addition to the motivational nature of the stimuli, there is also evidence that the LPP is related to the emotional intensity of the stimuli and the efficiency with which stimuli are selectively processed (Brown et al., 2012; Schupp et al., 2003; Schupp, Junghöfer, Öhman, et al., 2004; . The degree to which individuals perceive their own infant to be an emotionally intense stimulus may vary somewhat from individual to individual. Perceived intensity and efficient processing of own-infant information may be related to a number of factors, including cognitive ability, mental state, and past experience. Future studies should examine these factors in relation to maternal neural response to infant cues.
TA B L E 3
The association between infant temperament and mothers' LPP responses was specific to mother-reported infant temperament. A number of researchers have conceptualized the mismatch between researcher-coded and parent-reported measures of infant temperament as reflective of parents' biases (Bates & Bayles, 1984; Ghera et al., 2006; Hane et al., 2006; Seifer et al., 1994) . This conceptualization of parental bias is supported by research suggesting that parents' reports of their infants' temperament are often influenced by parent factors such as mental illness or life history (Chilcoat & Breslau, 1997; Crockenberg & Acredolo, 1983; Duhig et al., 2000; Leerkes & Crockenberg, 2003) . Our results add to this literature by indicating that parents' reports of their infants' temperament are more closely related to neural indices of parental emotional attention than more "objective" or independent measures of infant temperament. Put another way, the unique variance in mother-reported infant negative affect not shared with researcher-rated infant negative affect significantly predicted the own-familiar LPP difference.
This unique variance could be conceptualized as parental bias or the subjective portion of parent report. Our findings, then, suggest that a mother's subjective experience of her infant's temperament is associated with her neural responses to her own infant.
Despite their partially subjective nature, parent reports of infant and child temperament are thought to be highly ecologically valid and significantly predict a number of child outcomes, such as socialization and later depression and conduct problems (Caspi, 2000; Lengua, West, & Sandler, 1998; Shiner & Caspi, 2003) . Some researchers have articulated models of personality development that hold that parents' own biases interact with infant behavior and the environment to affect the parent-child relationship and partially shape personality development over time (De Fruyt & De Clercq, 2014) . Parents' neural responses to their child's temperament and behavior likely play a role in this process. Given that our results suggest that such responses are associated with mothers' subjective evaluations of their infants, addressing parents' perceptions of their infants may be a potential means of intervening to support optimal parenting and healthy development. Future research should examine links between parents' LPP to infant information and the development of personality traits over time.
We were surprised to find that maternal depression and cumulative sociodemographic risk were not correlated with the own-familiar LPP difference or either measure of negative affect. These null associations may have been due in part to the fact that we utilized a community sample that endorsed relatively low levels of clinically significant depression. More research with higher risk samples is needed to further probe associations between parental risk factors, neurobiology, and perception of infant temperament.
The present study benefitted from a number of strengths, including a relatively large, diverse sample, use of both parent-report and laboratory observations, and use of imaging measures (EEG). Despite these strengths, certain limitations should be noted. First, our researcher-coded and mother-reported measures of infant negative affect were not based on the same sample of behavior. Specifically, the IBQ-VSF-R measures infant behavior in the past 1-4 weeks, whereas researcher observation is based on 4-8 min of filmed distress tasks. It is possible that our results would have differed had mothers rated the same distress tasks that researchers coded. However, coded and reported affect were significantly correlated (r = 0.40, p < 0.001), and similar approaches have been used previously to examine factors affecting validity of maternal report Van Schagen Johnson et al., 2016) . There is also evidence that parent report and laboratory measures are discordant even when parents and researchers rate the same behavior (Durbin & Wilson, 2012) . Second, the IBQ-VSF-R negative affect composite broadly reflects sadness, distress to limitations, and fear, whereas both behavioral distress tasks (arm restraint and height/weight measurement) likely elicit distress mainly as a result of physical limitations. The long version of the IBQ-R (Gartstein & Rothbart, 2003) includes a greater number of subscales related to negative affect and may have allowed us to more directly compare behavioral distress tasks and maternal report. However, the significant and relatively high correlation between the two measures indicates that they likely measured the same broad construct of negative affect. Furthermore, previous research comparing laboratory and self-report temperament measures have similarly compared nonspecific negative affect composites to more specific indices of fear, anger, sadness, or distress to limitations Van Schagen Johnson et al., 2016) . However, future research should use the same level of specificity when comparing parent-reported and coded measures of infant temperament. Third, and relatedly, while skewness and kurtosis did not indicate that coded affect data violated normality of distribution, the majority (57.5%) of infants had coded affect scores between 0 and 1 reflecting relatively minimal distress. It is possible that a longer or more varied assessment of infant distress would have yielded a more normal distribution of scores. Fourth, the current study did not examine parenting behavior, such as parent sensitivity to infant distress, in relation to the LPP and infant temperament. Our results will be made more meaningful by further examining how infant negative affect and parents' LPP are associated with parenting behavior. This is especially promising as previous research has demonstrated that maternal sensitivity is associated with ERP responses to emotional infant expressions (Bernard et al., 2015) . Finally, it should be noted that reported affect accounted for a relatively small percentage of the variance in mothers' LPP responses. Specifically, reported affect accounted for approximately 7% of the variance in the own-familiar LPP difference. While it is still meaningful that infant temperament may affect parents' neural activity, other potential contributions to parents' neural responses to infant information should be explored in future studies.
In sum, the results of the present study suggest that higher levels of mother-reported infant negative affect are associated with an attenuated LPP to own-infant stimuli, even when controlling for researcher-coded measures of infant negative affect and early executive cognitive processes. Although a number of studies have looked at neural activity characterizing typical parenting, our findings are, to our knowledge, the first to identify parental neurobiological processes associated with infant temperament. Furthermore, the results of the current study add to the body of research comparing researchercoded and mother-reported indices of child temperament by indicating that parents' neurobiology may be another factor affecting their reports. This study fills an important niche in the literature by demonstrating how parents' perceptions of their infants may be related to parental neural activity, and by offering directions for future research examining the neurobiology of parent-child interaction.
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